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P-symbol Q-symbol. $\mathfrak{S}_{n}$ $n$ $w$
$w=(_{w_{1}}1$ $wn_{n})$ $w_{1}w_{2}\cdots w_{n}$ 1 $n$
$P(w)=\emptysetarrow w_{1}arrow w_{2}arrow..arrow w_{n}$ ,














$Q(q)$ associative algebra o
$s_{i}=(i, i+1)$ S7 $w=s_{i_{1}}s_{i_{2}}\cdots s_{i_{r}}$ $w$
$T_{w}=T_{s_{1}}T_{s_{2}}\cdots T_{s_{r}}$ $\{T_{w}|w\in \mathfrak{S}_{n}\}$ Hecke
. 2 $P_{y,w}(q)$ 1
KL $y<w$ Bruhat order
(1) $C_{w}= \sum_{y\leq w}(-1)^{l(w)-l(y)}q^{\frac{l(w)}{2}-l(y)}P_{y,w}(q^{-1})T_{y}$
$= \sum_{y\leq w}(-1)^{l(w)-l(y)}q^{-\frac{l(w)}{2}+l(y)}P_{y,w}(q)T_{y}^{-1}-1$
(2) $P_{y,w}(q)$ $q$ $P_{w,w}(q)=1$
$y<w$ $\frac{l(w)-l(y)-1}{2}$ o
$P_{y,w}(q)$ $\frac{l(w)-l(y)-1}{2}$ $\mu(y, w)$ $y<w$
$\mu(y_{J}.w)\neq 0$ $y\prec w$
$y=x_{1}\rangle$ , $x_{r}=w$ |
$\mathcal{L}(x_{i})=\{s_{j}|s_{j^{X}i}<x_{i}\}\ovalbox{\tt\small REJECT} \mathcal{L}(x_{i+1})T^{\backslash }$ $x_{i}\prec x_{i+1}$ $fc\daggerh$ $x_{i+1}\prec x_{i}$
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( $s_{i}y<y$ $c=1$ $s_{i}y>y$ $c=0$ )
$T_{s;}C_{w}=-C_{w}$ ( $s_{i}w<w$ )
(1.3)













$y\leq wL$ . $\mathfrak{S}_{n}$ 2 $y\neq tw$
(1.1). $\mathcal{L}(y)\leq \mathcal{L}(w)$ $y\prec w$ $w\prec y$
$s_{i}$ $s_{i}a_{w_{O}w^{-1}}$ $a_{x}$
$a_{w0y^{-1}}$
. $(\Rightarrow)$ $s_{i}\in \mathcal{L}(y)\backslash \mathcal{L}(w)$ $y\prec w$ (1.4)
0.K. $w\prec y$ KL $w<y$ $s_{i}y<y$
$P_{w,y}(q)=P_{s_{i}w,y}(q)$
( ‘ (1.2) $l(y)$ )
$s_{i}w\neq y$ $degP_{w,y}(q) \leq\frac{l(y)-l(s_{i}w)-1}{2}$ $s_{i}w>w$
$\mu(w, y)=0$ $w\prec y$
$(\Leftarrow)$ $y=s_{i}w>w$ $w\prec s_{i}w$ KL
$P_{y,w}(0)=1$ ( (1.2) ) $degP_{w,s_{i}w}(q)\leq 0$
$P_{w,s_{\mathfrak{i}}w}(q)=\mu(w, s_{i}w)=1\neq 0_{0}$ I














A. $y,$ $w\in \mathfrak{S}_{n}$ | $y\sim wL\Leftrightarrow Q(y)=Q(w)$
. $\mathfrak{S}_{3}$ $y<w$ $l(w)-l(y)4\leq 2$
$P_{y,w}(q)=1$ $P_{1,w_{0}}(q)$ $y<w$ $s_{i}w<w$
$P_{y,w}(q)=P_{s_{i}y,w}(q)$ $P_{1,w_{0}}(q)=1$ $y\prec w$
1
$y\sim wL$ $s_{1}Ls_{2}s_{1}$ $s_{2}\sim s_{1}s_{2}L\circ$















$y=y_{1}y_{2}$ . . . $y_{i}y_{i+1}y_{i+2}$ . . . $y_{n}$ ‘
$y_{i+1}<y_{i}<y_{i+2}$ $w=y_{1}$ $y_{i}y_{i+2}y_{i+1}$ $y_{n}$
$y;+1<yi+2<y_{i}$ $k$ $w=y_{1}\ldots y_{i+1}y;y_{i+2}\ldots y_{n}$
$y\equiv wo$
$D(\alpha_{i} \alpha_{i+1})=\{w|ws;<w, ws_{i+1}>w\}$ o
$coset$ $y<s_{i}$ $s_{i+1}>$ minimum length representative $y^{0}$
$y\in D(\alpha_{i}\alpha_{i+1})$ $y=y^{0}s$ ; $y=y^{0}s_{i+1^{S}i}$
$y^{0}$ si $S;+1$ $y^{0}s;+1$ $D(\alpha; , \alpha_{i+1})(y)$
$y^{*}$ $D_{i,i+1}(y)$
Knuth
$y\in D(\alpha_{i} \alpha_{i+1})$ $y\equiv D_{i,i+1}(y)$
$y<s_{i}y$ $\mathcal{L}(y)g1\mathcal{L}(s_{i}y)$ $y^{-1}\equiv(s;y)^{-1}$
$i$ $i+1$ $D(\alpha_{i+1} \alpha_{i})$ $D_{i+1,i}(y)$
A .
(1.2). $y\leq Lw$ $\mathcal{L}(y^{-1})\supseteqq \mathcal{L}(w^{-1})$
. $\mathcal{L}(y)q\simeq \mathcal{L}(w)$ (1.1) $y=s_{i}w>w$
$y\prec w$ $O.K$ .





(1.3). $y_{\backslash }w\in D(\alpha_{i} \alpha_{i+1})$ $y\prec w$
$D_{i,i+1}(y)\prec D_{i,i+1}(w)$ $D_{i,i+1}(w)\prec D_{i,i+1}(y)$
. $D_{i,i+1}$ 2 $\mu(y_{1}, w_{1})=\mu(y_{2}, w_{2})$
(1) $y_{2}t<y_{2}=y_{1}s<y_{1}<y_{1}t$ $w_{2}t<w_{2}=w_{1}s<w_{1}<w_{1}t$
( $\{s,$ $t\}=\{s_{i},$ $s;+1\}$ )
(1.2) $P_{y_{1},w_{1}}(q)$ $=$ $P_{y_{1}^{-1},w_{1}^{-1}}(q)$ $=$ $P_{y_{2},w_{2}}(q)$ $+$ $qP_{y_{1},w_{2}}(q)$
$\sum\ldots$ $P_{y_{1},z}(q)$ $zs<z$
$zt>z$ $w_{2}t<w_{2},$ $zt>z,$ $z\prec w_{2}$ $w_{2}=zt$
( (1.1)) $z=z^{0}$ $zs<z$
$z\neq y_{1}t$ $P_{y_{1},z}(q)=P_{y_{1}t,z}(q)$ $\mu(y_{1}, w_{1})$
$P_{y_{1},w_{2}}(q)=P_{y_{1}t,w_{2}}$
(2) $y_{2}s>y_{2}=y_{1}t>y_{1}>y_{1}s’$ $w_{2}t<w_{2}=w_{1}s<w_{1}<w_{1}t$ o
(1.2) $P_{y_{1},w_{1}}(q)=P_{y_{1}s,w_{2}}(q)+qP_{y_{1},w_{2}}(q)- \sum\ldots$
$y_{1^{S}}\neq w_{2}$ $\mu(y_{1}, w_{1})$
$P_{y_{1},w_{2}}(q)=P_{y_{2},w_{2}}(q)$ $y_{1}s\prec w_{2}$
$y_{1}st=w_{2}$ 1
. $y,$ $w\in D(\alpha_{i} \mathfrak{a}_{i+1})$
$y^{-1}\sim w^{-1}L$ $D_{i,i+1}(y)^{-1}\sim D_{i,i+1}L(w)^{-1}$




(1.4). $Q(y)=Q(u))$ $y\sim Lw$
. $w^{-1}=D_{i,i+1}\zeta y^{-1}$ ) $l$
A .
. (1.4) partition $\pi$ 1 . . . $n$
1
tableau $P_{\pi}$




$(P(y^{;}), Q(y’))=(P_{\pi_{1}}, P_{\pi_{1}})$ $y’$
$y’=D_{i_{1},j_{1}}\circ\cdots\circ D_{i_{r},j_{r}}(y)$
(1.2) $\mathcal{L}(y^{-1})=\mathcal{L}(w^{-1})$ (1.3)
$w’=D_{i_{1},j_{1}^{\circ}}$ $\circ D_{i_{f},j_{f}}(w)$ welldefined
$\mathcal{L}((y’)^{-1})=\mathcal{L}((w’)^{-1})$ $P(w’)=P_{\pi_{2}}$
$(y’)^{-1}=l_{1}l_{1}-1\ldots 1l_{1}+l_{2}$ . . . $l_{1}+1$ . ..
$(w’)^{-1}$ word $i$ $i+1$
$\pi_{2}$ 1 $l_{1}^{l}$ $l_{1}’$
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$l_{1}\leq l_{1}’$ $(P(w^{;;}), Q(w’’))$ $=(P_{\pi_{2}}, P_{\pi_{2}})$
$w”$ $l_{1}\geq l_{1}^{l}$
$\pi_{1}$ $\gamma_{t}2$ 1 $P_{\pi_{1}}=P_{\pi_{2}}$
$y’=w’$ . . $Q(y)=Q(w)\circ$ 1
2. primitive ideal
translation functor. $\mathfrak{g}$ $\mathbb{C}$ $b$ Borel
$\mathfrak{h}$ Cartan $U(g)$ , $U(b))U(\mathfrak{h})$ . $U(g)$
$-$ weight multiplicity weight $U(b)$ –finite
( $U(b)$ -submodule )
$\mathcal{O}$
$W$ $\mathfrak{g}$ Weyl $w\cdot\lambda=w(\lambda+\rho)-\rho$
( $\rho$ ) Harish Chandra
$U(\mathfrak{g})$ $Z(\mathfrak{g})$ $U(\mathfrak{h})$ $W$
$\lambda$ evaluation $Z(g)$ (central character)
$[\lambda]$ $[\lambda]=[\mu]\Leftrightarrow W\cdot\lambda=W\cdot\mu$
$\mathcal{O}_{[\lambda]}=$ { $M\in \mathcal{O}|z-[\lambda](z)$ $])ff$ nilpotent $(\forall z)$ }
$\mathcal{O}=\oplus \mathcal{O}_{[\lambda]}$
highest weight $\lambda$ Verma module irreducible module
$M(\lambda)$ $L(\lambda)$ $\forall i\backslash I\in$ O $h$ ighest weight module
filtration $M$ $L(\lambda)$




. $M\in \mathcal{O}_{[\lambda]}$ ‘ $\mu$ $\lambda-\mu$ integral weight
$\lambda-\mu$ ( $W$ - ) W-orbit dominant
integral highest weight
$E$
$T_{\lambda^{\mu}}( J/I)=pr_{\mu}(M\bigotimes_{\mathbb{C}}E)$ ( $pr_{\mu}$ $\mathcal{O}_{[\mu]}$ ) $T_{\lambda}^{\mu}$ $\mathcal{O}_{[\lambda]}$
$\mathcal{O}_{[\mu]}$ exact functor $K_{0}(\mathcal{O}_{[\lambda]})$ $K_{0}(\mathcal{O}_{[\mu]})$
functor induce
[Ja2] translation functor
(2.1). (1) $\lambda+\rho$ $\mu+\rho$ dominant integral weight
$\alpha$
$(\lambda+\rho \alpha)=0$ $(\mu+\rho, \alpha)=0$ , \supset
$T_{\lambda^{\mu}}(M(w\cdot\lambda))=M(w\cdot\mu)$
(2) $\hat{F}_{\lambda}$ $\alpha$
$(\lambda+\rho\alpha)$ $0$ $(\mu+\rho\alpha)$ $0$ $0$
$\lambda-\mu$ integral weight $\mu$
‘ $\lambda$ $\mu+\rho$ dominant integral weight
$T_{\lambda^{\mu}}(L(w\cdot\lambda))=L(w\cdot\mu)$ $(w\cdot\mu\in\hat{F}_{w\cdot\lambda})$
$=0$ (otherwise)
. (1) $E$ $M(w \lambda)\bigotimes_{\mathbb{C}}E$ successive
quotient highest weight $w$ $(\lambda+\nu)$ ( $l/$ $E$ weight ) highest







o $\tau=s_{i_{1}}$ $s_{i}$ . reduced expression
$\mu+\rho-\tau(\mu+\rho)=$
$\sum_{(\mu+\rho,\alpha_{i_{k}})>0}(\mu+\rho\alpha_{i_{k}})s_{i_{1}}\ldots s_{i_{k-1}}\alpha_{i_{k}}$




$L(w \cdot\lambda)=\sum_{w\leq y}a(w, y)\lambda l(y\cdot\lambda)$ $T_{\lambda^{\mu}}(L(w\cdot\lambda))$ $L(w\cdot\mu)$
1 $T_{\lambda^{\mu}}(L(w\cdot\lambda))\neq 0$ $T_{\lambda^{\mu}}(L(w\cdot\lambda))$




$\exists\alpha>0$ such that $w^{-1}\alpha>0$ $(\mu+\rho, w^{-1}\alpha)=0$ $\circ$ $w^{-1}a$
:simple (1) $(\mu+\rho\alpha_{j})\neq 0(\alpha_{j}\neq w^{-1}\alpha)$
$\mu$ $T_{\lambda^{\mu}}(L(w\cdot\lambda))$ $L(w\cdot\mu)$
1 $+a(w., ws)$ ( $s$ $w^{-1}c\iota-$ reflection) \supset
$a(w, ws)=-[M(w\cdot\lambda) : L(ws\cdot\lambda)]$ $=-1$ $0_{o}$
$1^{\prime t/I(w}$
$t^{l}$ ) $-T_{\lambda^{\mu}}(L(w \lambda))$ O-map
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$\alpha_{i}(1\leq i\leq n-1)$ $\mathfrak{g}=:\mathfrak{s}1(??)$ $\Lambda_{i}(1\leq i\leq n-1)$
$(\alpha_{i} \alpha_{i}^{v_{+1}})=$ $-1$ $(\alpha_{i}c\alpha_{j}^{\vee})=0(|i-j|>1)$
$(\Lambda_{i} \alpha_{j}^{\vee})=\delta_{ij}0$
. $T_{0}^{-\Lambda_{i}}(L(w\cdot 0))=L(w\cdot(-\Lambda_{i}))$ $(ws_{i}<w)$
$=0$ $(ws_{i}>w)$
Knuth . $D_{i,i+1}(y)$
(2.2). $y\in D(\alpha_{i} \alpha_{i+1})$




.- $I(\lambda)=A\uparrow???u(\S)(L(\lambda))$ primitive ideal




$Ann_{U(\xi I)}(T_{\lambda}^{\mu}(I/I_{1}))\subseteqq Ann_{U(\mathfrak{g})}(T_{\lambda}^{\mu}(lt\cdot f_{2}))$
$
. $E$ $c$ : $U(\mathfrak{g})$ $arrow$ $U( \mathfrak{g})\bigotimes_{\mathbb{C}}U(\mathfrak{g})$
$c(X)=X\otimes 1+$ . $1\otimes X$ (X $\in \mathfrak{g}$ ) $J_{i}=$
$c^{-1}(A \uparrow m(\mathbb{J}l_{i})\bigotimes_{\mathbb{C}}U(\mathfrak{g})+U(\mathfrak{g})\bigotimes_{\mathbb{C}}A\uparrow xn(E))$ $J_{i} \subseteqq Ann(\lambda f_{i}\bigotimes_{\mathbb{C}}E)$
$U( \mathfrak{g})/J_{i}arrow Ho\uparrow n_{\mathbb{C}}(JI_{i}\bigotimes_{\mathbb{C}}E, \lambda I;\bigotimes_{\mathbb{C}}E)$
$U( \mathfrak{g})\frac{}{c}U(\mathfrak{g})/A\uparrow m(\lambda l_{i})\bigotimes_{\mathbb{C}}^{-}U(\mathfrak{g})/Ann(E)$
- $Ho \uparrow n_{C}(j/I_{i}, 1t/I_{i})\bigotimes_{\mathbb{C}}Hon?_{\mathbb{C}}(E, E)\cong Hom_{\mathbb{C}}(M_{i}\bigotimes_{\mathbb{C}}E, \lambda t_{i}\bigotimes_{\mathbb{C}}E)$
$k$ $\not\simeq \text{ _{}7^{k}X}g$ $B\searrow$
$J_{i}=A \uparrow’\iota n(\lambda t_{i}\bigotimes_{\mathbb{C}}E)$
$Wk_{\vee}\ell C$
$A_{7}x \uparrow z(\mathbb{J}/I_{1}\bigotimes_{\mathbb{C}}E)\subseteqq A\uparrow?n(P/I_{\underline{9}}\bigotimes_{\mathbb{C}}E)$
$M\in \mathcal{O}q)$ $U$) $r_{\mathcal{E}}l$ $S\supseteqq$ $\{ [\nu]|pr_{\nu}(M)\neq 0\}$
$An\uparrow x(pr_{\mu}(\mathbb{J}I))=\{u\in U(\mathfrak{g})|$









(2.4). $\lambda|_{l)_{\sim}^{\perp}}\sigma$ $=\mu|_{i})_{S}^{\perp}$ 1
$A\uparrow x??_{U(g_{s})}(L(\lambda|_{\{)_{S}}))\subseteqq An\uparrow z_{U(\mathfrak{g}_{s})}(L(\mu|_{\mathfrak{h}_{S}}))$
$I(\lambda)\subseteqq I(\mu)$
( )
primitive ideal RS . $B$
B.
$Q(y)=Q(w)$ $\Leftrightarrow$ $I(y\cdot 0)=I(w\cdot 0)$
translation functor ( (2.1)) $y$ $0,$ $w$ $0$
$y$ . $\lambda jw$ . $\lambda$ ( $\lambda$ dominant integral)
1
(2.5). (1) $yiw\in D(c\iota_{i}^{J} \alpha_{\{+1})$ $I(y\cdot 0)\subseteqq I(w\cdot 0)$
$I(D_{i,i+1}(y)\cdot 0)\subseteqq I(D_{i,i+1}(w)\cdot 0)$
$i$ $i+1$
(2) $y^{-1}\equiv w^{-1}$ $I(y\cdot 0)=I(w\cdot 0)$
. (1) (2.2) (2.1)
$I(D_{i,i+1}(y)\cdot(-\Lambda_{t+1}))\subseteqq I(D_{i,i+1}(w)\cdot(-\Lambda_{i+1}))$
$U(\mathfrak{g})$ $I$




$L(y\cdot 0)$ $T_{0}^{-\Lambda,+1}(I(\tau\cdot 0))=U(0)$ $L(\tau\prime 0)$
$\sqrt{T_{-\Lambda_{i+1}}^{0}(I(D_{ii+1}(y)(-\Lambda_{i+1})))}=I(y\cdot 0)\bigcap_{1}I_{1}\cap\cdots\cap I_{r}$
( ‘ $T_{0}^{-\Lambda_{i+1}}(I_{k})=U(\mathfrak{g})$ $\sqrt{I_{k}}=I_{k}\circ$ )
$I(y\cdot 0)$ $I_{1}$ . . . $I_{r}\subseteqq I(w\cdot 0)$ $L(w\cdot O)$
$I(y\cdot 0)\subseteqq I(w\cdot 0)$
(2) $w^{-1}=D_{i,i+1}(y^{-1})$ $y=s_{i}y^{0}$
$w=s_{i+1}s;y^{0}$ rk $7\subset$ kik $y=S_{i}S_{i+1y^{0}}$ $w=s_{i}+1y^{0}$ $0$
$S=\{\alpha_{j}\}$ (2.4) $(\mu+\rho\alpha_{j})>0$
$An\uparrow z_{U(\mathfrak{g}_{S})}(L(s_{j}\cdot\mu|\})_{S}))\subseteqq A\uparrow?_{U(g_{S})}(L(\mu|_{1)_{S}}))$ at $I(s_{j}\cdot\mu)\subseteqq I(\mu)B_{1}^{*}$
$\mu=s_{i}y^{0}0$ $s_{i+1}y^{0}\cdot 0$ $I(s_{i}y^{0}\cdot 0)\supseteqq$
$I(s;+1^{S}iy^{0}\cdot 0)$ , $I(s_{i+1y^{0}}\cdot 0)\supseteqq x(S_{i}S_{i+1y^{0}\cdot 0)}$
$S=\{Ct_{i}’ \alpha_{i+1}\}$ (2.4) $y^{0}\cdot 0+\rho$
$\mathfrak{h}_{S}$ dominant integral regular $A_{2}$ dominant
integral $\lambda$ $I(s_{i}\cdot\lambda)\subseteqq I(s_{i+1}s_{i}\cdot\lambda)$ , $I(s_{i+1}\cdot\lambda)\subseteqq I(s_{i}\dot{s}_{i+1}\cdot\lambda)$
(2.1) (2.3)
$I(s_{i}\cdot 0)=I(D_{i+1,i}(s_{i}s_{i+1})\cdot 0)\subseteqq I(D_{i+1,i}(s_{i+1})\cdot 0)=I(s_{i+1}s_{i}\cdot 0)$





. $(\Rightarrow\nu)$ (2.5)(2) $(\Leftarrow)$ A
$P_{\pi}$
$P(y)=P_{\pi_{1}}$ $P(w)=P_{\pi_{2}}$







. $\lambda/I$ $(U(\mathfrak{g}), U(\mathfrak{g}))$ - $=\mathfrak{g}$ $M$
$X\cdot\uparrow n=X\uparrow n-\uparrow nX$ $(m\in M, X\in \mathfrak{g}_{\Delta})$




$M$ $T$ : $U(\mathfrak{g}_{\triangle})$ .-
$U(\mathfrak{g})\otimes M$ $U(\mathfrak{g}_{\Delta})$ - $\mathfrak{g}\otimes V$. $M$ $U(\mathfrak{g}_{\Delta})$ -
homomorphism $\lambda t$ $U(\mathfrak{g}_{\triangle} )$ -finite vectors
HC-module $\Lambda P$ annihilator RAnn$(M)$
annihilator LAnn$(M)$
(3.1). $X_{1}$ , $X_{2}$ HC-module
RAnn$(X_{1})\subseteqq RA\uparrow nz(X_{2})$
$\Leftrightarrow$
HC-module $E$ $X_{2}$ $X_{1} \bigotimes_{\mathbb{C}}E$
subquotient $0$
. $(\Leftarrow)$ RAnn $(X_{1})=R Ann(X_{1}\bigotimes_{\mathbb{C}}E)$
$(\Rightarrow)$ $X_{i}$ $U(g_{\triangle})$ $T/^{r_{i}}$
$X$ $v=Xv-vX$ , $v$ $X=0$ $(X \in \mathfrak{g})$ HC-module
$(U( \mathfrak{g})/RAn\uparrow x(X_{2}))\bigotimes_{\mathbb{C}}T/^{r}2arrow X_{2}$ : $u\otimes v\mapsto$ vu
$0$ $\nu\cdot X=0$ , $(X\cdot\nu)(v)=\nu(-Xv+vX)$
$(\nu\in V_{1}^{*})$ $T/^{r_{1}*}$ HC-module 14 $v_{1}\ldots v_{r}$
$\nu_{1}\ldots\nu_{r}$




$U$ (‘’g)- $1’\prime I$ ,$\cdot$ $A^{\tau}$’ $Hom_{\mathbb{C}}(M$ $\Lambda$
$u_{1}\varphi u_{2}(??’\iota)=u_{1}(\varphi(t\ell_{2}?7?))$
$U(\mathfrak{g}_{\Delta} )$ -fi.nite vectors $L(M N)$
(3.2). $M\in \mathcal{O}_{[\mu]}$ $\lambda\rangle$ $\mu$ dominant integral
[ $L(\mathbb{J}I(\lambda),$ $M)$ : $L($ Il $(\lambda),$ $L(w\cdot\mu))$ ] $=[M : L(w\cdot\mu)]$
(3.3). $\lambda\rangle$ $\mu$ dominant integral
$RA\uparrow’m(L(\mathbb{J}I(\lambda), L(w\cdot\mu)))$ $=I(w^{-1}\cdot\lambda)$
primitive ideal . $C$
C. $\lambda,$ $\mu_{1}$ , $\mu_{2}$ dominant integral ‘
$I(y\cdot\lambda)\subseteqq I(w\cdot\lambda)$
$\Leftrightarrow$
$E$ $[L(y^{-1}\cdot\mu_{1})\otimes E : L(w^{-1}\cdot\mu_{2})]\neq 0$
. (3.3) (3.1) HC-
module $E$ $L(\mathbb{J}I(\lambda) , L(w^{-1} . \mu_{2}))$
$L(M(\lambda), L(y^{-1} \mu_{1}))\otimes E$ subquotient o





primitive ideal left cell.







$I(y^{-1}\cdot 0)\subseteqq I(w^{-1}\cdot 0)$ $\Leftrightarrow$ $a_{w}\in$ $<Wa_{y}>_{a}$
. $(\Rightarrow)$ $C$ $E$
$[L(y\cdot O)\otimes E : L(w\cdot 0)]\neq 0\circ$ $L(y\cdot 0)\otimes E=$ $\sum\chi_{y}(\nu)$
( $\nu$ $E$ weight )
$[\chi_{y}(\tau\cdot 0) : L(w\cdot 0)]\neq 0$ $\tau$
$\tau^{-1}a_{y}=$ $\sum[\tau^{-1}a_{y} : a_{w}]a_{w}$
$\chi_{y}(\tau\cdot 0)=$ $\sum[\tau^{-1}a_{y} : a_{w}]L(w\cdot 0)$
0.K.
$(\Leftarrow)$ $\exists\tau s.t$ .
$[\chi_{y}(\tau\cdot 0) :L(w\cdot 0)]$ $\neq$ $0$
$\sum_{t}Z\chi_{y}(\tau\cdot 0)\sim=$ $\sum_{E}Zpr_{0}(L(y\cdot\lambda)\otimes E)$
19
20
dominant integral $\lambda$ $\circ$
$\lambda-\tau\cdot 0$ $\forall\tau$ dominant $E=$
$L(\lambda-w_{0}\tau\cdot 0)^{*}$
$pr_{0}(L(y\cdot\lambda)\otimes E)|=\chi_{y}(w_{0}\tau\cdot 0)+$ $\sum\chi_{y}(w_{0}\sigma\cdot 0)$
$\sigma>\tau$ transition matrix $\sim$
unitriangular
$[L(y\cdot\lambda)\otimes E : L(w\cdot 0)]\neq 0$ $C$ 0.K. I









( 1 ) $T_{-\Lambda_{i}}^{0}(M(w . (-\Lambda_{i})))=iI(w . 0)+M(ws_{i} . 0)$
$(\cdot.\cdot)$ (2.1) $L(\Lambda_{i})$








\supset $\nu$ $\nu$ $=\Lambda_{i}-\uparrow n\alpha_{i}$ $|\nu|^{2}$ $\leq$ $|\Lambda_{i}|^{2}$
$\uparrow n=0$ 1
( 2) $K_{0}(\mathcal{O}_{[0]})$ $T_{0}^{-\Lambda;}T_{-\Lambda;}^{0}$ 2
$(\cdot.\cdot)$ ( 1) (2.1)
( 3 )(1) $=ys_{i}<y$ $b_{y}^{(i)_{w}}$ $b_{y}^{(i)_{ys;}}=1$
$\chi_{y}(s_{i}\cdot\mu)=\chi_{y}(\mu)+\sum_{ws:>w}b_{y}^{(i)_{w}}\chi_{w}(\mu)$
(2) $ys_{i}>y$ $\chi_{y}(s_{i} . \mu)$ $=$ $-\chi_{y}(\mu)$
( $T_{-\Lambda;}^{0}T_{0}^{-\Lambda_{i}}(L(y\cdot 0))=\chi_{y}(O)+\chi_{y}(s_{i}\cdot 0)$ (1)
(2.2) $w$ - $ws_{i}>w$ -
)
$(\cdot.\cdot)$ (1) $M(\tau\cdot\mu)$ $\mu=0$
( 1)
$T_{-\Lambda;}^{0}T_{0}^{-\Lambda;}(L(y\cdot 0))=L(y\cdot 0)+\chi_{y}(s_{i}\cdot 0)$




$[T_{0}^{-\Lambda;}T_{-\Lambda;}^{0}T_{0}^{-\Lambda;}(L(y\cdot 0)) : L(w\cdot(-\Lambda_{i}))]\neq 0$





$T_{-\Lambda_{i}}^{0}T_{0}^{-\Lambda_{\mathfrak{i}}}(\mathbb{J}I(y\cdot O))arrow T_{-\Lambda:}^{0}T_{0}^{-\Lambda_{i}}(L(y\cdot 0))$
$b\leq 1$ $b=0$
$\mathbb{J}I(y\cdot 0)$ $T_{-\Lambda_{i}}^{0}T_{0}^{-\Lambda}’(L(y\cdot 0))$ $a=2($
( 4) $<\chi_{y^{0}s;s_{\{+1}}(s_{i+1}s_{i}\cdot 0)=$ $\sum c_{w}\chi_{w}(0)$
$ws_{i+1}<w$ $c_{w}=0$
$(\cdot.\cdot)$ ( 3)
$\chi_{y^{0}s;s_{i+1}}$ $(s_{i+1}s_{i}(s_{i+1} . 0))=$
$\chi_{y^{0}s_{i^{S\{+1}}}(s_{i}s_{i+1}s_{i}\cdot 0)=$ $-\chi_{y^{O}s_{i}s_{i+1}}(s_{i+1}s_{i}\cdot 0)$
$\sum c_{w}\chi_{w}(s_{i+1}\cdot 0)=$ $- \sum c_{w}\chi_{w}(O)$
$\chi_{w}(0)$
( 3) $\chi_{y^{0}s;s_{i+1}}(s_{i+1}s_{i} : 0)$ $\chi_{w}(0)$
$w_{2}s_{i}>w_{2}$ $w_{2}s_{i+1}<w_{2}$ $w_{2}$ $\chi_{w_{2}}(0)$
( 4 ) $w_{2}\neq y^{0}s_{i}s_{i+1}$
$w_{1\mathfrak{i}} \sum_{w_{1}^{S}s^{+_{i}1}<^{>_{w_{1}^{w_{1}}}}}b_{y^{0}s.\cdot s_{1+1},w_{1}}^{(i+1)}b_{w_{1},w_{2}}^{(i)}=C$
( 5) $u$} $1\in D(\alpha \alpha_{i+1})$ $w_{2}\in D(\alpha_{i+1} \alpha_{i})$







$=1$ ( 5) $b_{w}^{(i)_{y^{O}s;s_{i+1}}}$ $0$ $w=w^{0}s_{i+1}s_{i}$
$b_{w^{0}s_{i+1}s_{i},w^{0}s_{1+1}}^{(i)}$ $=1$ ( 5) $b_{y^{0}s_{i}s_{i+1},w}^{(i+1)}$ $0$
$b_{y^{o}s_{i}s_{i+1},y^{0}s:+1^{S;}}^{(i+1)}$ $0_{o}$
( 6) $b_{y^{0}}^{(i)_{s;,y^{0}s_{i}s_{i+1}}}$ $=1$
( (2.2) ) $y=y^{0}s_{i}$ ( \={o} ) $ws_{i+1}<w$
$ws_{i}>w$ $w\neq y^{0}s_{i}s_{i+1}$ $b_{y^{0}}^{(i)_{s;,w}}=0$ ( 6)
$0$ .K.
$y=y^{0}s_{i+1}s_{i}$ | $v,s_{i}>wfws_{i+1}<w$ $w\neq y^{0}s_{i+1}$
$b_{y^{0}}^{(i)_{s_{i+1}s;,w}}=0$ $i$ $i+1$
$w=w^{0}s_{i+1^{S}i}$
( 5) $b_{w^{0}s:+1s_{i},w^{0}s_{i+1}}^{(i)}$ $=1$ 0.K. $w=w^{0}s_{i}$
( 5) $b_{w^{0_{s_{i^{ILl}}}0_{s;s_{i+1}}}}^{(i)}$ $=1$ ( 6) 0.K.
(2.4) .





$\phi_{S}$ : $U(\mathfrak{g})arrow U(\mathfrak{g}_{S}+\mathfrak{h})$
$\phi^{S}$ : $U(\mathfrak{g}_{S}+\mathfrak{l}_{J})arrow U(\mathfrak{h})$
2 $\phi=\phi^{S}0\phi_{S}$
( ) $I(\lambda)=\{u\in U(\mathfrak{g})|\lambda(\phi(U(\mathfrak{g})uU(\mathfrak{g})))=0\}$
$(\cdot.\cdot)$ -L $(\lambda)$ highest weight vector $v_{\lambda}$ $u\in I(\lambda)$
$U(g)uU(\mathfrak{g})v_{\lambda}$ $L(\lambda)$ proper submodule






( ) $\phi_{S}(I(\lambda))\subseteqq Ann(\hat{L}(.\lambda))$ $u\in I(\lambda)$
( ) $\mu(\phi(u))=0$ $I(\lambda)$
( ) $I(\lambda)\subseteqq I(\mu)$
(3.2) . $\lambda$ ) $\mu,$ $\iota/$ dominant integml
$[L(Jt/I(\lambda), M(w\cdot\mu))|_{U(\mathfrak{g}_{\Delta})} : L(1\nearrow)]$




$dim(L(\nu)^{*})^{\lambda-w\cdot\mu}=dimL(\nu)^{w\cdot\mu-\lambda}$ (weight space )
. $w\cdot\mu-\lambda$ W- dominant $\nu_{w}$
$L(M(\lambda), M(w\cdot\mu))$ $L(\nu)$ $\nu_{w}\leq\nu$
$\min$ K-type
( 1) $L(M(\lambda), L(w\cdot\mu))\neq 0$
$(\cdot.\cdot)$ . $M(\lambda)$ }$h$ projective object $L(II(\lambda), *)$ exact functor
$M(w’\cdot\mu)\subsetneqq M(w\cdot\mu)$
$[.L(M(\lambda), M(w’\cdot\mu)) : L(\nu_{w})]=0$
$L(\nu_{w})^{\nu_{w’}}$ $\neq$ $0$ $\nu_{w}$
$=\nu_{w’}$ $w=w’$
( 2) $X\rangle$ $Y$ $HC-\uparrow nod\cdot ule$ $\mathcal{O}_{[\lambda]}$
$H_{077?}(U(9),U(9))(X, Y)$






HC-module $E$ $U(\mathfrak{g})/A\uparrow zn(M(\lambda))$
( 2)
$Hon’\iota_{(U(\mathfrak{g}),U(\mathfrak{g}))}(E\otimes U(\mathfrak{g})/Ann(\lambda l(\lambda)), E\otimes U(\mathfrak{g})/Ann(M(\lambda)))$






$P_{1}$ $arrow P_{9,\sim}$ $arrow Y$ ( $P_{1}$ , $P_{2}$ projective )
$X,$ $Y$
( (3.2) ) ( 2 ) indecomposable projective
$*$
$\bigotimes_{U(\mathfrak{g})}M(\lambda)$ indecomposable projective






(3.3) . $\theta$ } $\sim$ $\mathfrak{g}$
automorphism $X^{t}=$ $-\theta(X)$ $(X\in 9)$
$L(1t/I(\mu), L(.w^{-1}\cdot\lambda))$
$u_{1}$
$\varphi\cdot u_{2}=u_{2}^{i}\varphi u_{1}^{t}$ HC-module




(3.3) $LA\uparrow z\uparrow x(L(A/I(\mu), L(w^{-1}\cdot\lambda)))$ $=I(w^{-1}\cdot\dot{\lambda})$
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